Effectiveness and cost-effectiveness of proactive and multidisciplinary integrated care for older people with complex problems in general practice: an individual participant data meta-analysis Abstract Purpose: to support older people with several healthcare needs in sustaining adequate functioning and independence, more proactive approaches are needed. This purpose of this study is to summarise the (cost-) effectiveness of proactive, multidisciplinary, integrated care programmes for older people in Dutch primary care.
Introduction
In the Netherlands, the present approach to older people in primary care is demand-driven and mainly focuses on the management of isolated diseases or health problems. Timely risk assessment and systematic, proactive provision of multidisciplinary integrated care for older people (i.e. timely provided care, triggered by identification of those at risk of functional decline) may prevent or slow down functional decline and stimulate sustainment of independent living [1] . Such an approach is also known as 'proactive integrated care'.
There is little evidence for a positive effect of proactive integrated care on the health and daily function of older persons. Until now, outcomes have been inconclusive, i.e. some studies showed small improvements in daily functioning and a small decline in healthcare utilisation in the intervention group whereas, more often, no difference was found between intervention and control groups [2] [3] [4] [5] [6] [7] . The effectiveness of the care model may vary depending on the different components of the model, such as the presence of a medical assessment or inclusion of a geriatrician in the multidisciplinary care team [6, 7] .
In 2008, the National Care for the Elderly Programme (NCEP) was initiated. This was a large-scale innovation programme funded by the Dutch Ministry of Health, Welfare and Sports [8] . Eight research projects were set up across the country to evaluate proactive, multidisciplinary and integrated care for community-dwelling older people, using a similar generic structure [9] [10] [11] [12] [13] [14] [15] [16] . Each project used a unique identification method to early identify older people at risk of functional decline. The identification was followed by multidisciplinary integrated care, coordinated by the general practitioner (GP) or the practice nurse. Although the overall aims were similar, the projects differed in their methods to identify patients at risk of functional decline and in the combination of components of multidisciplinary integrated care. The eight projects showed no or only marginal beneficial effects on relevant outcomes, such as daily functioning, sustained independence/independent living or cost-effectiveness. However, the individual projects were too small to assess the effectiveness in specific subgroups.
To improve the statistical power, we set up an individual patient data (IPD) meta-analysis to determine the pooled effectiveness of the eight projects. The aim of the present study is to investigate the effectiveness of proactive, multidisciplinary and integrated primary care compared to usual primary care. The intervention is offered to older people at risk of functional decline. We measured the effect on patient-reported outcomes of daily functioning, quality of life (QoL) and healthcare utilisation, in pre-specified subgroups based on patient and intervention characteristics. An economic evaluation is also included.
Methods

Design
We conducted an IPD meta-analysis from a pool of eight primary care projects with proactive, multidisciplinary and integrated care for frail older people, performed within the NCEP in different regions of the Netherlands. All individual studies have been approved by their Medical Ethical Committee.
Intervention
We included projects performed within the NCEP between 2008 and 2016. The projects were conducted in primary care and evaluated proactive, multidisciplinary and integrated care comprising the following generic elements:
• An identification method (screening) for older persons with an increased risk of functional decline. • An individual (comprehensive geriatric) assessment in the domains of somatic, functional, psychological and social health followed by a multidisciplinary integrated care intervention with follow-up, tailored to the identified individual at risk and shaped by case management.
The projects operationalized these two elements in different ways (Supplementary data, Additional files 1 and 2, available in Age and Ageing online). The intervention groups were compared with a group receiving 'usual care'.
Included projects
The included projects were as follows: the frail older Adults: Care in Transition study (ACT) [9] , the CareWell-primary care program [10] , the Embrace-study [11] , the Function In Transition study (FIT) [12] , the Integrated Systematic Care for Older PEople study (ISCOPE) [13] , the Prevention of Care study (PoC) [14] , the Utrecht primary care PROactive Frailty Intervention Trial (U-PROFIT) [15] and the Walcheren Integrated Care Model study (WICM) [16] (Supplementary data, Additional file 1, available in Age and Ageing online). Of the U-PROFIT study we used only one of the two intervention arms, i.e. the arm with the frailty selection and evidencebased nurse-led care planning. All the individual projects used a controlled design, a randomised (cluster (FIT, ISCOPE, PoC, U-PROFIT), individually (Embrace), or stepped wedge (ACT)), or quasi-experimental design (Carewell, WICM).
Description of usual care
In the Netherlands, most of the care for older people living at home is provided by the GP [17] . The GP acts as a gatekeeper to secondary care. In many general practices, (registered) practice nurses provide care to older persons or to people with chronic diseases. Although practices interact with other primary care professionals, such as community nurses, physiotherapists and occupational therapists [17] , full integration of information and services remains a challenge due to lack of an infrastructure supporting proactive integrated care (such as multidisciplinary consultation), leaving the care fragmented.
Information sources and data collection
Within the NCEP, all projects reported on an identical set of patient characteristics and outcome measures, with identical coding. These data were collected in a national database: The Older Persons and Informal Caregivers Survey Minimum DataSet (TOPICS-MDS; http://topics-mds.eu/) [18] . Patient outcomes in all projects were collected with the patient-reported TOPICS-MDS questionnaire. Additional data regarding scores on the identification method, mortality and nursing home admission were collected from the individual researchers. We collected information regarding study methods and the details of the intervention from the researchers and the original publications of the projects. Supplementary data, Additional files 1 and 2, available in Age and Ageing online describe the designs, identification methods and interventions after screening of the eight projects.
For each study, to evaluate the risk of bias, we assessed randomisation procedures, sequence generation, allocation concealment, blinding of participants, personnel and outcome assessor (Cochrane Collaboration's tool for assessing risk of bias in randomised trials).
Outcome measures
All projects included a measurement at baseline and at 1year follow-up (possibly with additional measurement at 3, 6, 18 or 24 months).
Primary outcome: daily functioning-measured at 1-year follow-up in activities of daily living (ADL) measured with the modified Katz scale [15-item scale measuring Basic ADL (6 items) and Instrumental ADL (8 items) and 1 mobility item] [19] . Higher scores indicate worse daily functioning.
Secondary outcome: QoL was rated as a number from 0 to 10. Also included were items on psychological (subscale mental health SF-36, scores ranging from 0 to 100) and social functioning (item 10, SF-36, scores ranging from 1 to 5).
Patient involvement
To ensure equitable distribution of TOPICS-MDS data, an independent Societal Board reviews the societal merits of all incoming data requests (research question, outcome measures, the design of the study and the process of dissemination of the results). Members of the Societal Board were nominated by the National Care for the Elderly network and the Board. Members consist of community representatives, science representatives and health policy representatives. The members of the board have reviewed the request for this study.
Statistical analyses
We used a two-stage IPD meta-analysis [20] . First, we summarised the results of the individual projects for outcomes as registered in the TOPICS-MDS. For repeatedly measured continuous variables, differences between the groups per project were estimated with linear mixed models (LMM), correcting for age, sex, baseline scores (for each outcome its own baseline score) and clustering of patients by general practice, using random effects. For the categorical variable social functioning, odds ratio per project was estimated using generalised estimated equations (GEE) correcting for age, sex, baseline scores and clustering of patients by general practice.
All analyses followed the intention-to-treat principle. Missing data were accounted for by the statistical techniques used (LMM and GEE) [21] .
Dropout caused by death was explored with logistic regression (GEE was used for the ACT study to allow for the duration of the intervention in the stepped-wedge design). After exploring mortality, participants who died during follow-up were excluded from the outcome analyses.
Second, we combined all outcomes across projects using a stratified-by-trial, two-stage, random effect model, weighting with the individual standard errors. A forest plot was created showing the outcomes for the individual projects, the pooled outcomes and the calculated measures of heterogeneity. A P-value of ≤0.05 was regarded as statistically significant. Analyses were performed using SPSS version 20 and STATA 12.1.
We conducted subgroup analyses based on factors influencing disability prevalence (age <75, 75-85 and ≥85 years, use of home care, living situation (residential care facility, or home)) or factors influencing healthcare consumption (education: only primary school vs. more than primary school; urbanised vs. non-urbanised living). Additionally, we analysed the modified Katz-15 score in strata above and below the median baseline modified Katz-15 score per study, the subscale mental health SF-36 based in strata above and below the median baseline subscale mental health SF-36 score per study and strata based on the level of frailty as assessed with the Frailty Index (FI) based on 45 items of the questionnaire, as developed for the NCEP (<0.25 vs. ≥0.25) [22] . In addition, subgroup analyses based on characteristics of the intervention protocol (one visit vs. more than one visit during intervention; core team with GP and practice nurse vs. larger team) were also performed.
Sensitivity analyses were performed by study characteristics (randomised design vs. quasi-experimental design; informed consent request by health professional vs. researcher; outcome measurement by mail vs. interview).
Economic evaluation
One-year quality-adjusted life years (QALYs) were estimated as the area under the curve of utility measurements obtained using the Dutch tariff for the EQ-5D-3L [23] . We estimated one-year costs from a healthcare perspective and reported in euros (as at 2016). Estimates for the intervention costs and regular GP visits per patient were obtained from the separate studies. Other healthcare utilisation were estimated from the TOPICS-MDS and were valued using reference prices designed to standardise Dutch economic evaluations [24] . In the economic evaluation, participants who died during followup remained included in the analyses, with costs and QALYs after death set at zero. Differences in costs were related to differences in QALYs using cost-effectiveness acceptability curves [25] . Depending on the willingness to pay (WTP) per QALY, cost-effectiveness acceptability curves show the probability that one policy is cost-effective compared to the other. Acceptability curves were obtained as the one-sided P-value for the treatment effect on the net benefit (NB = WTP × QALYs − Costs).
Results
Study characteristics
A total of 8,678 participants at risk of functional decline were included in the projects; of these, 5,496 (63.3%) were women and the median age across all projects was 80.5 (interquartile range (IQR) 75.3; 85.7) years. Of all participants: 53% lived in an urbanised area and the proportion living in a residential care facility ranged from 0% to 17.8%.
Characteristics of the participants are shown per study in Table 1 .
An assessment of the allocation, prevention of contamination, and concealment and blinding procedures is shown in Supplementary data, Additional files 3 and 4, available in Age and Ageing online.
Primary outcome
The pooled mean change on the modified Katz-15 score over 1 year was 0.33 (0.06; 0.60) in the intervention group and 0.37 (95% CI: 0.13-0.61) in the control group, with a pooled adjusted mean difference in change between intervention and control group from baseline to 1-year followup of −0.01 (95% CI: −0.10 to 0.08) ( Table 2 , Fig. 1 ).
Secondary outcomes
The pooled mean change in QoL at 1-year follow-up was −0.08 (95% CI: −0.15 to 0.00) in the intervention group and −0.12 (95% CI: −0.18 to −0.06) in the control group, with no significant difference in change in QoL between the intervention and control group between baseline and 1-year follow-up (mean difference in change: −0.01 (95% CI: −0.10 to 0.08)) ( Table 2 ). There were no significant effects of the interventions on the other secondary outcomes (Supplementary data, Table S2 ; Additional file, forest plots, available in Age and Ageing online).
Subgroup analyses
There was no significant difference in effect in the pre-planned subgroups (Supplementary data, Additional file Table S3 , Additional file forest plots, available in Age and Ageing online).
Economic evaluation
Mean costs of the intervention in the different projects were € 526 per person (range € 132-€ 1,624). Pooled total healthcare costs were higher by € 936 per person (95% CI: € 295-€ 1,577). There was no significant difference in QALYs between the intervention and control group (95% CI: −0.018 to 0.011).
As estimated QALYs and costs were both in favour of usual care, so was the cost-effectiveness. Depending on the WTP per QALY, the probability that proactive integrated care is cost-effective compared with usual care ranged from 0% at low WTP (i.e. when only costs count) to 5% at a WTP € 80,000 per QALY (i.e. the unofficial upper bound in the Netherlands for cost-effectiveness) (Fig 2) .
Discussion
Summary of the findings
Until now, the results of studies on proactive integrated care have been mainly inconclusive [2] [3] [4] [5] [6] [7] . Positive effects were either absent or relatively small so that doubt remains on the clinical relevance. In the present study, compared with usual care, implementation of proactive identification of older persons at risk of functional decline combined with multidisciplinary integrated care showed no beneficial effect on daily functioning or QoL at 1-year follow-up. Subgroup analyses based on age, education, use of home care, residential care, baseline functioning and frailty, and on intervention characteristics (team composition, number of visits during the intervention) showed similar results. Moreover, proactive, multidisciplinary and integrated care increased healthcare costs and is unlikely to be costeffective compared with usual care over a 1-year period.
Strengths and limitations
In this study, all projects collected data using the same measurement instruments (TOPICS-MDS) [8, 18] . This implies that there was no loss of information or lower efficiency in outcome measurement. Embedding of all the projects within the same healthcare system may have reduced the risk of system-related differences.
Some limitations need to be discussed. In some projects, selective non-response may have occurred. Response rates were lower among older and frailer persons, or eligible older people did not participate, possibly related to the informed consent procedure. This may have resulted in a selection towards older people with a relatively low level of frailty. However, subgroup analysis based on functioning at baseline or level of frailty in the IPD showed no differential effects on ADL function.
Since all projects made use of individually tailored goals, this implies that improvements over time were focused on the individual. However, projects were unable to take personal goals into account when assessing the generic outcome measures. Furthermore, the relation between health problems at old age and function is relatively diffuse, possibly leading to a poor effect on functioning of ADL. It is possible that different outcome measures, e.g. goal attainment scaling, patient-generated indexes [26, 27] might be better suited to assess the effectiveness of these interventions.
An issue with the modified Katz-15 is a possible ceiling effect [28] . The average baseline score on this outcome was 3 or less (on a scale from 0 to 15) in six of the included projects (ACT, Embrace, FIT, PoC, U-PROFIT, WICM), which did not leave much room for improvement.
In most of the projects, the follow-up was only 1 year, which may have been too short a period for an effect on individual health outcomes. Since many complex interventions and screening programmes take several years to reach optimal benefit, a longer follow-up may have resulted in more positive effects. However, although some of the projects in our meta-analysis had a slightly longer follow-up (24 months), they still failed to show any effect (ACT, FIT, PoC).
The intensity of the intervention may be related to effectiveness, with more intense interventions likely to be more effective. Although we performed stratified analyses based on the number of protocolized home visits and on team composition as a proxy for the intensity of the intervention, this did not yield better results. Apart from limitations related to the design of the projects, there may have been more generic reasons that explain the absence of effect. The Dutch healthcare system already incorporates many of the components required for a high-quality healthcare delivery for older people with multiple health problems, possibly making it difficult to realise further improvements. Important aspects, e.g. a strong primary care sector with easy access, free of costs for patients, alignment with secondary care and multidisciplinary collaboration with communication with social/specialist care, are already available.
The identification methods used may not have been sufficiently aligned to the subsequent multidisciplinary integrated care intervention, i.e. they may not have identified the optimal target group for these specific interventions. Previous studies have failed to clarify whether to target the more or the less frail older persons; i.e. some show an effect on mortality or hospitalisation mainly by screening in the general population, others also in the frail population [5] .
Unsolicited interventions have more often proven to be less successful, indicating a non-alignment between participants' preferences and the proposed interventions [29] [30] [31] . Conversely, solicited interventions focusing on frail older people with an incident geriatric problem appear more successful in improving functional abilities and wellbeing [25] .
It remains difficult to demonstrate the effectiveness of complex care interventions not only for proactive care interventions for older persons but also for disease management and self-management programmes. This may be due to the intrinsic limitations of randomised controlled trials when studying complex interventions at the level of the group rather than the individual. Hence, 'real-life' evaluations in observational studies in daily clinical practice, as well as qualitative studies, may better reflect the true benefit of intervention programmes [32] .
Conclusions and future perspectives
Programmes for proactive care for older people, consisting of systematic identification of older persons at risk of functional decline and eligible for subsequent multidisciplinary integrated care, are unlikely to be (cost-) effective after 1 year. Heterogeneity of the interventions, the fact that the programmes were aimed at individuals but evaluated at the group level, the absence of adequate evaluation methods and the high levels of standard care may all have contributed to the neutral findings. The current findings indicate that (after a study period of 1 year) large-scale implementation cannot be recommended. Despite the fact that effectiveness could not be demonstrated, programmes for proactive multidisciplinary integrated care for older people are positively evaluated by both the older persons and the professionals [33] [34] [35] and have been embedded in healthcare systems in the Netherlands. This clear appreciation, and the challenges of complex care for older individuals, warrants further research focusing on a more personalised rather than a protocolized approach.
Key points
• Proactive identification of older people at risk of functional decline in primary care is unlikely to be (cost-) effective after 1 year. • In subgroup analyses based on patient and intervention characteristics also, there were no effects. • Still proactive integrated care for older people in primary care is positively evaluated by older persons and professionals
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